Introduction
Cancer is a disease in which disorder occurs in the normal processes of cell division that are controlled by the genetic material (DNA) of the cell. Most of the agents discovered in the first two decades of cancer chemotherapy interacted with DNA and its precursors, inhibiting the synthesis of new genetic material or cause damage to DNA itself. [1] The process of cancer development is called as carcinogenesis. There are three phases of cancer, first phase is initiation in this carcinogen cause genotoxic damage; second is tumor promotion, in this phase cells undergo rapid proliferation results in accumulation of preneoplastic cells and the final stage is progression phase which involves the growth of tumor with metastatic potential. [2] Dietary agents are known to modify all these phases. Majority of human cancers results
A B S T R A C T
Over 60% of the current anticancer drugs have their origin from natural sources. Natural products, dietary flavonoids and other polyphenols have an important role as chemo-preventive agents. These substances are compounds with different chemical entities and many of these are present in plants with medicinal value and in various fruits and vegetables commonly consumed by humans. The essential role played by natural products and dietary agents in the discovery and development of effective anticancer agents and the importance of multidisciplinary collaboration in the generation and optimization of novel molecular leads from natural product sources will be reviewed. from exposure to environmental carcinogens that include both natural and artificial chemicals, radiations and viruses. Mainly virus, chemical carcinogens, chromosomal rearrangements or spontaneous transformations have been implicated as the cause of cancer. Cancer can occur in different parts of body. The most common cancer in men is lung, prostate or colon cancer where as in women the major ones are breast, lung and colon cancer. The literature indicates that many natural products are available as chemo-protective agents against commonly occurring cancers worldwide. [3] Despite major scientific and technological progress in combinatorial chemistry, drugs derived from natural products still make an enormous contribution to drug discovery today. An analysis of the number of chemotherapeutic agents and their source indicates that over 60% of the approved drugs are derived from natural compounds. [4] For e.g. Taxol as a drug has been developed by the National cancer institute, USA and had been approved for the treatment of ovarian, metastatic breast and lung cancer and Kaposi sarcoma. Taxol showed promising results in phase 1 and phase 2 clinical trials conducted in patients of lung, ovarian, breast cancer and squamous cell carcinoma of head and neck. It was originally isolated from the bark of Taxus brevifolia, a finite source of the compound. It binds specifically to the betatubulin unit of microtubule and antagonizes the assembly of cytoskeletol protein. [5] Another example is vinca alkaloid derived from periwinkle Catharanthus roseus which is found in rain forests of Madagascar had significantly contributed in the treatment of cancer. Vincristine, an alkaloid comstituent of vinca is responsible for increase in cure rate for Hodgkin's disease and some other forms of leukemia. Vincristine inhibits microtubule assembly, including tubulin self association into coiled spiral aggregates at cellular levels. [6] Etoposide is third exemplary chemoprotective agent derived from plant Podophyllum peltatum and Podophyllum emodi. It has significant activity against small-cell lung carcinoma. Etoposide is topoisomerase-2 inhibitor, stabilizing enzyme-DNA cleavable complexes leading to DNA breaks. [7] In addition; the camptothecin derivatives irinotecan and topotecan have shown significant antitumor activity against colorectal and ovarian cancer. These compounds are obtained from bark and wood of Camptothecea acuminata and act by inhibiting topoisomerase. [8] The present work constitutes a review of literature on dietary agents and natural products with potential antitumor activity.
Role of diet in cancer prevention
Eating a balanced diet with plenty of fruits and vegetables helps in reducing the risk of cancer. Higher vegetable consumption will reduce the risk of colon cancer and high fruit consumption can reduce the risk of stomach cancer. Antioxidants and vitamins present in fruits helps in cancer prevention. [9] The active components of dietary vegetables are responsible for anticancer activity like allicin (Garlic), lycopene (Tomato), soy isoflavones (Soybeans), resveratrol (Grapes), anethole (Fennel), 6-gingerol (Ginger) etc. A major group of these products are the powerful antioxidants, others are phenolic in nature and the remainder includes reactive groups that confer protective properties. These natural products are found in vegetables, fruits plant extracts and herbs, although the mechanism of the protective effect is unclear and the fact that the consumption of fruit and vegetables lowers the incidence of carcinogenesis at a wide variety of sites is broadly supported. [10] Most of the non-nutrient antioxidants in these foods are phenolic or polyphenolic compounds, such as isoflavones in soybeans, catechins in tea, phenolic esters in coffee, phenolic acid in red wine, quercetin in onions and rosmaric acid in rosemary are responsible for anticancer activity. Many human cancers are prevented by dietary agents. [1] These are listed in [ Table 1 ].
Natural products and their defense against carcinogenesis
The search for natural products as anticancer agents dates back, at least to the Ebers papayrus in 1500 B.C but scientific period of this search becomes more recent with the investigation by Hartwell and co-workers on the application of podophyllotoxin as potential anticancer agent. Plants contain an extensive variety of compounds some of them are extensive modifiers of chemicals carcinogenesis. Many plant extracts and plant derived agents are currently successfully employed in cancer treatment. [10] These are listed in [ Table 2 ].
Epidemiological studies
In United States, cancer accounts for 25% of the deaths in humans presently. According to the American cancer society, 559,650 deaths were expected from cancer related causes in the year 2007. In addition, 1444920 new cases of cancer will also be diagnosed. [11] Epidemiological studies also indicated that populations that consume food rich in fruits and vegetables have a lower incidence of cancers. Review of results from 206 human epidemiologic studies has indicated an inverse relationship between consumption of vegetables and fruits and risk for cancers of stomach, esophagus, lung, oral cavity, pharynx, endometrial, pancreases and colon. [12] Statistics indicate that men are largely Human leukemic cells [94] Kaempferia parviflora Rhizomes Flavone derivatives from ethanol extract
Increase accumulation of rhodamine 123 and danorubicin in LLC-GA5-COL150 cells.
Increase oral bioavailability of anticancer agents [95] Lindera strychifolia Roots Extract Induces apoptosis A-549 and SBC-3 human lung cancer cell line [96] (Continued) Cell cycle arrest in G0/G1 phase as well as decrease of cells in S -phase Human colorectal adenocarcinoma. [134] plagued by lung, colon, rectum and prostrate cancer. Recent United States study was conducted involving 628 men under the age of 65 years with newly diagnosed prostrate cancer. [1] A large study involving 35,000 non-smokings, mainly vegetarian, Seventh Day Adventists found a reduced risk of lung, prostrate, pancreas and colon cancers. [9] Women in Japan and the Far East have a much lower incidence of breast cancer than women in the West. These women have a high consumption of soy products containing isoflavones, which are phytoestrogen or plant estrogen. [13] The changing profiles in the incidence of certain cancers in South Africa have been attributed to urbanization, with increased consumption of meat, refined carbohydrates, alcohol and smoking. The rural African diet of Soy and vegetables was a perfect combination of protein and complex carbohydrates with adequate fiber and plant nutrients. [14] The epidemiological evidence suggests protection against a wide array of cancers, particularly those of the respiratory and digestive tracts and to a lesser extent the hormone-related cancers. [15] 
Conclusion
This paper has discussed role of diet and natural products in the treatment of cancer. Diet rich in vegetables, fruits and legumes contains large amount of antioxidants that protect against the deleterious actions of free radicals that may lead to cancer development. Experimental agents derived from natural sources are offering us a great opportunity to evaluate not only totally new chemical class of anticancer agents, but also with novel and potential mechanism of action. So it is no longer an option to ignore plants and dietary agents or treat them as something unconventional from regular medical practice. The challenge put before this system of medicine is to move forward carefully, using both reasoning and wisdom.
